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In April of tho pri'sent voar. a pi'kliiip Kcindt'cr w.rs nvcivial al llic 
Dublin Zoological G.arrlcn.s. The .animal wa.'; in very poor condi- 
lion, and tlic barl st.atc of iis lucahli was due. .al haast in pari. Ut Ihc 
large number of warble-m.aggols wilh wliich il was inlesled. 
During the moiulis of M.av and June as m.aiiv .as 104 of ihese parasites 
were S(|ueezecl from the animal's back. .\s n.aliiralisls not resident 
in high northern latillides have but sc.ant op|iorUmity of studying 
ihis iiitcTOStintj insfcl, a li‘u oUscrw'itions cm ils vari(Uis nia) 

be worlliv of record. 

Thirly-.seven of the larvae c.ame inlo my hands, sevenleen of 
which had been obtained on May 7th tmil twenlv on .May 2.Slh. 
Having repeatedly (ried. without succes.s, to retir Hies Irom sipieezed- 
oul maggots of the common 0 \ Wtirble {I I ypiulcnna). 1 w;is agiee- 
ablv stirpri.sed to notice th;it one of the c.arlii r l.iatch of larvae lormerl 
an apparently normal iiuparinm in the course of a few d.ays. loom 
ihis emerged on June 22nd a female llv in iierlect comlition, the 
|)upal period having thus lasterl about six' weeks, the ])eriod which I 
have f(]imd usual for the development of inmgos of Uypoderma in 
this country. 

Tiih Larva. 

' The maggrat of Oedcmmycnii was described half a century ago by 
Braiier CpCp. gttb, ’64, pp. i.LVd). fr'>m specimens in the final 

' Read before the .Association of Economic Biologists, Manctiesler Meeting, Jnly ylh, 

1910. 

[JouRN. Econ. Bcol., Dec., 1910, vol. v, No. 4.] 
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larval Insfar varying in length from 22 to 30 mm., none of them, 
arrording to Hrauer's opinion, being quite “ ripe.” The examples 
which I have had the opportunitv of examining thi.s year are m().sllv 
from 2,3 to 28 mm. in length the dimension varies according to the 
distension of the cuticle hut three specimens are di.stinctlv smaller, 
har ing attained a length of t5-t8 mm. only. 

.\s regards the main external featttres of the larva, there is little 
to be adrietl to the description of Hraiier, who remarks that tlie 
maggot of 0 i\ liirmuli differs from tho.se of allied species in the 
similarilv of the spinv armature on the dorsal and ventral surfaces. 
In the larvae of 1 1 ypuderma hnvis and II. liiicala, for example, the 
rows of spines towards the front edges of the body segment.s are verv 
poorly developed on the dorsal tispeet. But on the dorsal surface of 
the Oc. liirunili l.arva there are strong, blackish spines, arranged in 
two, three or four irregular rows towards the front border of each 
bodv-.segnient from the second to the eighth inclusive, while on the 
ventral surface similar rows of spines are present on the ninth and 
tenth segments, in addition to tliose anterior. 'I'he arrangement nf 
these spines is clearly shown in the appended photographs (PI, iii, 
ligs. ,A, B, and C), showing the larva from the dor.sal, lateral, and 
ventral aspects respectively. If these series of spines be studied in 
dettiil, it is found tlitit thev are irregular and unsvmmelrical. The 
drawings of tlio dorsal (Pig. 4) and ventral (Fig. t) aspects of the 



Fig. I — Head and two anterior body-segments of larva, ventral view, MagniQed 
3 times, p. pre-oral sclerite, behind which is seen the small mouth. 

Fig. 2. — Mouth, mouth-hooks, and supporting sclerites, as seen after removal of the 
dorsal pharyngeal wall. Magnified 50 limes, wf. mouth. >115. muscles 
attached to the mouth-hooks. On the left are shown the small inter- 
mediate sclerites ; on the right the chitinized area around the mouth. 

Fig. 3, — Median chitinized region of ventral pharyngeal wall with supporting 
sclerites. Lateral view. Magnified 50 times. 
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fronl tncl of the larva, represeiit fairly the dilTerem-es that niav be 
observed between the right and the left side. 

In his hgiire of the head region of this lar\a, Braiier ]). viii, 
lig. 4) shows a large niiniber of minute spines in front of the mouth- 
plate. In the specimens which 1 have examined, I lind on either side 
a row of from lour to six strong spines, verv sh.arp anil promiiumt, 
and in some cases bilid (Fig. i). 

The mouth-hooks of this larva, like those of 1 1 ypadcruui, are 
very small. The ventr.al pharyngeal wall is stroiiglv chilinized, with 
transverse ridges, forming ;i tirm dark median region (Fig. 2), which 
pas.ses on either side into a distinct longitudinrd sclerite. To tlu'si* 
are attached other ptiired .sclerites a.s.sociateil with an anterior, 
transverse cliitinized area. In dorsal view these sclerites appetir 
narrow (I'ig. 2), seen hiterally they tire deep and arched anteriorly 
and ventral-wards (Fig. ,4). In front of the chitinized area is a 
median dentate sclerite, which lies just behind the mouth (Fig. 2, 
m.), dor,sal to which may be seen, when in the retracted state, the 
small mouth-hooks, each .shaped like a double bow and worked by 
two strap-shaped muscles (Fig. 2, ni.?). Between the mouth hook of 
either side and the basal ventral sclerite, lie a slender longitudinal 
and three small plate-like sclerites. 



Fig. 4 — Anterior dorsal region of larva whicli forms "lid of puparium. Magni- 
fied 5 times, sp. anterior spiracles. 'I'lie posterior tine of suture is in 
front of the hind series of spines on the third body-segment. 

Fig, 3. —Hinder end of larva shorving spiracular area, horse-shoe shaped spiracular 
plates and small anus. Magnified S times. 

In the Hypodenna larva, the suture surrounding the anterior 
dorsal region,\\hich will form the “lid” of the puparium, is very 
distinct. In the maggot of Oedemuppena it is, perhaps, e\'en plainer 
(PI. iii, figs. A and B). The outline of tins region, as bounded by 
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ihc siiturp, (Tin bii sncn in llit* drawing; (fig. 4), wliich sliows the 
arrangiTHcnt of its spiny armature. The anterior .spiracles are 
situated laterallv (I'ig. 4, ■'(/>■) close to tliis suture and to the dorsal 
head .sclerile. 

'I'he hinder .spiracular area is heart-shaped, with the small anal 
opening situated just ventral to it. I'lach spiracular plate is of the 
horse-shoe form usual in the group, and under fair magnification can 
lie seen to consist of eight or more (|uadrangular or \'-shaped plates 
, 5 )- 

Tiik Pi parh'.m. 

The piipariiim of Oci/cmagciii/ closely resembles that of 
IlvpDih'nna in its general form and its firm, black cuticle. The 
spiny armature and posterior .s|)iracle.s of the larva are easily 
recognisable in the hardened piip.-iritim, from which the dorsal part 
of the head region ;ind of the first, .second, and most of the third 
trunk-segments split off so as to allow the imago to escape (PI. iii, 
figs. D, li and F). 

The Im.xgo. 

Many former writers from Linne onwards have described the 
fiv, of whose structure there is little new to record, especially as 1 
succeeded in rearing only a single female specimen. This 
individual, however, had the terminal abdominal segments which 
form the ovipo.sitor fully e.xtended (PI. iii, fig. G). The fifth 
abdominal segment is sub-cotiical in form, and, like the two preced- 
ing segments, is densely clothed with reddish hairs. The short 
cylindrical sixth segment has a cuticle which, though black and 
rough, is entirely membranttous, and bears a few black hairs at its 
extremity (fig. 6, vi). The elongate .seventh .segment is .strengthened 
by a srlerite which, beginning in front as a narrow, dorsal strip, 
broadens towards the hinder end, where it reaches to the ventral 
aspect, its posterior edge being bordered with a few reddish hairs 
(Figs. 6 and 7, vii). This is succeeded by a stretch of inter.segmcntal 
membrane, as long as either the .seventh or the eighth .segment. The 
latter (Figs. Ci and 7, viii) has a narrow median membranous dor.sal 
region, but the sides and the ventral aspect are protected by a 
continuous, linn, .shining black sclerite, bearing scattered red hairs 
at its extremity. Ik-hind this segment are visible the dor.sal median 
process -tile (ergite of the ninth segment according to Hewitt (’07, 
p. 442) which is smooth and rounded, and the somewhat shorter 
and narrower lateral processes or cercopods (Fig. S, c). Each ol 
these bears a group of five stout s|)ines directed outward and back- 
wards When the apparatus is retracted the eighth segment is 
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Fig. 6.— Terminal abdominal «egfnents (o\ipositoi) of female lly, fully exleiuled, 
Lateral view Magnified .S times, vi, vii, vili, mai!< tbe lioi sal aspecisof 
the sixth, seventh and eighth ahclominal segments. 

Fig. 7. — The same, partly extended. Dorsal view. The sixth segment is with- 
drawn within the fifth, and the eighth is largely hidden by the iiiturned 
intersegmental membrane. 



Fig S. — Tip of ovipositor. Ventral view. 

Magnified 50 times, c. cercopoil. 
Between the two cercopods the 
dorsal scleritc is visible. 
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drawn back into tlu- tubular intersejrmcntal membrant, which is itself 
inverted and telescoped into the seventh sefjment. This latter is in 
its turn drawn hack into the sixth, which is inverted within the fifth 
sej,'nient. When these segments are fully extended they form a 
telesc()pic ovi|)osilor as long as the rest of the abdomen. The organ 
is relatively longer than in Hypoderma, and in the details of its 
structure it differs from the ovi|)ositor of Miisca recently descrihetl 
hv Hewitt (’07), in which the luhular sixth, seventh and eighth 
.abdoniinal segments are strengthened only hv narrow chilinous rods. 



Fig. 9, — Kgg seen trom altacfament aspect, a. grooved flange for 
attachment, b. reticulated “lid” area, 
hi?. 10. — ]>ase of Egg showing flange from opposite face. 

Fig, II. — Base of Egg. sice view, showing flange and stalk. 

Fig. 12, — Top of Egg, opposite aspect from 6g. 9. 

Figs. 9 '12 are magnified 80 times. 
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Till-; l-AAi. 

I* rom the body <if lln‘ siiij^lp ipmalc al niv ilisposal I t'xtraiTpil 
a nuinlxT of cttRs for com])arison wiih (lip ppys of 1 1 v . In 

most rpsppcts the rpspmhianrp is vprv closp. In ()piii )ii,/;nTiii, as in 
H ypiiticrma, tlip poo is ploiiEjalp oval, ronndpd al bolli rNtn-milips; 
in tlip rasp of Ot'demiiycnn. liowpvpr, tlip onlliiip towards tlip altarh- 
mpnt-lTroppss tends lo Itp slioluK- siib-(|iia<lraip (Ibi^s. o and ii). 
'flip attarhnu iit-|)roppss, with its llanp- and lonpiiudina! i;ro\c (Idys. 
ii, 10 and ii) adaptpil for llttino; over a liair of tlu' liosl-animal, is 
rlosply like th;it of dtp ()\ W'arlilp flips' p^jos. One sm.all, but 
possibly important distinrtivp Ipaliirp is ilip prpsimcp al llip frep rnd 
of tlip pcjp of Ocilemtiiiciui of a tbin llap. marked \silh line rpliriila- 
lions (Hit’s. ((6 and I2\ aloiip; whose ptlife dip py;o-rasp splits open 
very readily. Its position and appearance recalls diosp of the " lid " 
of the eeri; of the Horse dot llv {(iaslrnphiliis) and siiititcsl Ibe 
probability of the yoiini: niaotp is of OrJi-innyc’iui heino licked .-iiul 
swallowed by the Reindeer immetlialely on hatching', subsei|nendy 
niakinc: their way thronp:h the oti|I,.(.wall .and reachino die skin of 
tile back from bene.alh, as is now believed to tie the case w itli re^artl 
to the maitltots of 1 1 ytimlcniui. 

In the epo of 11 ypotlcrma. however, no sticii " lid ” can be 
distinijuished, the whole dist.al n oion of the poo-case iiavint,' a firm 
and even surface. 'I'his fact lends support to the su^yu'estion ■ 
recently made bv Jost ('07) — that the host of Ii ypnilcrmu swallows, 
not the young maggot, but the egg, whii h is presumably h.atclied 
within the digestive tract. Such a difference lietween die early lile- 
historv of Hypiiiicniid and that of OcJt'mayciui woiikl lie interesting. 
Further observation may perhaps show if belief in its cNistence be 
warranted. 


KKFERENCES. 

’55. Brauer, F.— Die Oestriden des Hochwildes, ii.s.w. Verhaiidl. K. K. 
zool. hot. Gesellschaft. in Wien, 1858, viii. 

’63. Monographie der Oestriden. Wien, 1S63. 

'07, Hewitt, C. G. — The Structure, Development and Ifionomics of the 
House-fly. Ft. 1, Quart. Journ. 5 Ticr. Sci. 1907, vol. li. 

'07. Jost, H,— Beitrage zur Kenntnis des EntwickUingsganges der l.arve 
von HyMerma bovis. /feitsch. f. vviss. Zool., 1907, vol. 
Ixxxvi. 



c.aki’hmkr: MriKS on tiik \v.\ki{I.i-:-fly of thk kkindeek. 




IvXPLANATION OF PLATE III. 


llliistralinf,' Professor George II. Carpenter’s paper “On the Warble 
Fly of the Reindeer," 



.\.— Oeilcma"ciHi laraiidi (Linn.). 

Fully grown larva, dorsal view. 

^r. 

li. 

,, lateral view. 


C. 

,, ventral view, 


n.— 

Pupariuni, dorsal view. 


li— 

“ Lid ” of pupat ium. 


I'.- 

Figures A — F. 

Puparium, ventral view, 
twice natural size. 


G.- 

I'emale imago with extended ovipos 


itor, 1 5 limes natural size. 
F rom pliotographs by T. Price. 
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THE EFFECT OF CERTAIN REAGENTS ON HIDES. 

r.v 

\V. F. COOPKK, B.A, (C,\NTAB.), .«i) \V. 11, M'lTAIJ,, I'.I.C. 

Tm-: qiK'stion of limlinf; some rcliahlc ilclirn'iil ai^aiiist insia i intr.sl.i- 
tion of our rloiiu’slic animal.s, of tiu’ an’alcsi coononiii iiniiorlani f. 
In this ccjuntrv, as in ollu-rs, ;i larao luimlnn- <it liidns ari’ rriuli'rod 
unlit foru.su l)v the Itinnur, covinq to ilicir pciiolration liv ” Warlilu. 
Tliu lick is rr'sponsihlc for ;i nnicli Greater liiss, not only in 
hirlcs. but in the tininnils thcni'.chcs, this hcini; spccitillv so in 
warmer countries. I'urther, we lia\i' the Hlow-lly in Atistralia, 
which is spreatlinq’ ra|)irlly, and is serioiislv inipiiline shei'p r.iisinc; 
in tlntt country. 

L p to tite present, no stitisf.'K lor\ re.ieem i> known, which will 
prtwtm t lilt' inlestation of anim.ils by (liese jtesis. I tippi up or .Spnay - 
inp witli arsenical |)rei);ir,ali<ins is one ol the tno'l stu'cesslui ine.'ins 
of t'onfroliinp dicks; hnl it lails, inasnnali as it h.'is \eiy iillle 
deterrent c fleet. .Apainst Wtirbles, no remedy is know n. ;unl recours,' 
is liad to siiueezinp ont the imm.alure pupae.' Simil.irlv also, we 
liaxe no means of dealinp with the Blow llv. 

.\ny sttbst.ince which mipht be .adapted to this eml, siiould ha\e 
the ftjllowinp properties. I•■ir.sllv. it slioitid lie cheap enonpli to be 
used on a larpe scale; secondlv, it must remaitt on llie It, air, wool, or 
skin for a con.sidertible lime, and resist inclement weatlier; Ihiiallv, 
it niust liave a persisnait ItiSle or odour, i hji clicn.able to llie pest. 

Tilt re are a l.arpe number of cliemicals havinp these properties; 
.sncli as riia ic .\cid, I’vridine, Comnnacial Melhx leile Blue, Merenrv 
Sails, Le.ad S.alls. Manv, howexaa, appe.ared to be oiien to two 
serious obieclions; either the prealei mimhia' .if suhslances winch 
wanild combine with the skin, are dves and cause disc itloiiralion ; or 
else they are surii as have some chcanical action on llie conslituiaits 
of the skin. In cither of these cases, the t.anninp properties of tlie 
hides might be seriously interfered with; so much so, as to rcaider 
them as uuHi for the tanner as though thc-v were punctured by the 

Warhie. 

’ See journ B^ard of Af-ric . vol. 17, p. f'jO 
[JouRN. Econ. Biol., Dec., 1910. vol v. No. 4.] 
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In oi'diT fo k-st llio fil'ect of such chemicals upon the tanniiif; 
|)to|ii'rlies of the skin, (lie authors carried out some experiments with 
a lew Ilf them ; ihoufjh, as experimenttil tanninp; is expensive, the size 
and number of tlie skins liad to he limited. 

'rile, substances selected were Picric Acid, Pvridine Picrate, and 
Merrurv liichloride. 'I'ltc first is a persistent dve, and has a verv 
bitter taste, 'I'he second was tried as being a dve, and also because 
it gradii.'dly decompose.s and evolves odours which were expected to 
lie disagreeable to the pests. The third was tried on account of its 
[iiuver of combining with gelatine and of precipitating Tannin, which 
property, it was considered, might interfere with tanning. 

.\ whole skin of an adult ox was ttiken and cut into four quarters. 
Three III these were Iretited with the three siiltstances; the fourth w;is 
kept as eontriil, uiUretded. 

'I'he.skiti was stretched on (he ground, hair side up, then a i per 
cent, .solution ol (he substance in water w;is iroured upon it and 
w'orkerl in with a brush. .\ large timount was apjilied so that 
Ihorougli penetration might Itike |)l;ice. After leaving to soak, and 
then hanging un to drain, thev were allowed to drv in the sun, packed 
u]), :ind sent off to he tanned. Tlie fourth piece was merelv salted, 
;is is gener.allv done abroad in theordinarv cmirse of diving skins. 

The skins were simt to Hr. Cordon Parker to bp tanned, and be 
r('porte(l ‘'That the treatment had not interfered with the tanning in 
any w.iv." The four pieces were absolutely similar in cnloiir, 
texture, etc.; also, two local anthorilies were unable to pick out the 
piece which had not been treated : so lhal it is evident thiit the 
application of the materials had not interfered with the tanning; and 
therefore, as far as any objection to tanning is concerned, there is no 
reason w hy a large number of other dves and chemicals .shnnlcl not 
he tried as a means of controlling and preventing oilier infestatinns 
by inanv pests. 

I'or instance. JI ypodcriiut hiii'ia lavs its eggs on the lower 
liiirtinns of the oxen’s legs; from here, thev are transferred to the 
stniiiacli by the animal in licking itself. Some of the dves, sucb as 
Picric .\( i(l, or Commercial Mcthvlene Blue (which contains Zinc 
Cliliiride) have a very hitter ta.ste, and, if applied to the animal's 
legs, they might prevent the licking of those parts. It would be 
interesting, at least, to trv driving .some rattle through a trough 
eiintaining a solution of Picric .\cid, or some other similar 
compound and comparing them with animals not so treated. 

In the rase of the Blow-fly in Australia, Copper Sulphate is 
employed, though it cannot be .said to be satisfactory. 

One of us made a preliminary experiment fo trv the effect of 
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spraying I^irri(' Arid, lM)piirpurir Ai'id or (Irenat Soluble pi rom- 
pound of Picric Acid and Prussic Acid\ and Mctlivlciic Blue, on to 
clean l)ea.sts and expusini^ ihem to 'I'ick infection in Soulli Atriia; 
the results were nut allo^etlier pronii.'.in^, and, unlorinnaiely. the 
work could not be repealed or continued. We consider that there is 
a large and untried held in the application ol dyes and certain metallic 
salts to these purposes. From tliese t‘\perinu‘nls. at all evmus, it 
would appear that there nei*d Ik no apprehension i>l any interltacnci* 
in the process of tanning, or of loss in colour of the tanned pelt. 
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Adams, Isabel H. \Mkl Mouers of iHl* Hritish Isles. Revised by J. K. 
Ibi^^nalL \'ol. ii, pp. xi + iiy;, f>2 cold. pits. London : William 
ileinemann, IQJO. I'rice ;^os. net. 

1 ti<' sicond volume of Mrs. Adams’s work on British wild tlinvors fiillv 
niainlaiiis the hij^h stamlard '‘Ct in the previous volume. '\ he two volumes 
i f.inph t(' the with llu* exception of aquatic plants and trees, and 

we ^inrci'eh' hope that the aiilhoiess will at least add a thirrl \'oluirf treat- 
ing- (tf the former, and so euniplet<‘ a w<irk most ably executed, beautifully 
illuslrate<], and exeellrnily produced. Anioiii^st the ^■cry numerous 
voluim s treating' of our Brilisli wild llowers, we know of none that supply 
so much accurate informaii«)n in so concise a manner, and there are 
certainly none more profusel\ (t 1 etti r illustrated. ! he able assistants, 
whose names art; tecorded, are mostly well-known botanists, and their 
contributions have ur.doubicdly added to the completeness of this most 
desirable volume. 

\V. E. C. 

Bancroft, Keith. A [l:in<li>ook of the I-'un^us Diseases of West Indian 
Plants. Pp. 70, t>])lls. I.oiulon : (ico. I’ulman Sons, l.td., 1910. 

The iiuthor of ibis handlxiok ^■i\ es, in a small compass, a iisi fiil 
at'coiiiit of the luni'iis dist'.ises of West Indian Plants. 

.\fter a short introdiK’lion, in which .Mr. Bancroft Indicates the chief 
problems in connection with West Indian j)lunl patholoj^'V, the diflerent 
disi-ases are described in systematic order. A Urhnical diagnosis of the 
fungus and refen-nn-s to the more Important literature, together with a 
drseriplion of held symptoms, and the treatment to be follawed, is j^iven 
in the case of all the mon* important fun^i. 

I'he book should prove of material service to all concerned in the 
raislni^' of croi^s in the est Indies. 

W- E. C, 

Doncaster, L. — Heretlity in the Liijlit of Recent Research. Pp. x -f 140, 
12 fiijs. Caml)rid_i,n* L'niversity Press, rqio. Price is. 

[ here is undoubtedly a i^^rowin^ interest in, and keen appreciation of 
till' reeet.t advances made in the wide and complex subject of Heredity. 
\\'ith llie nrent and excellent works of Bateson, Lock, 'i'homson, and 
Piniiu It, we should have Ihoiioht there was hardly room for tinother, even 
ihou^di it were a small one, unless it were a distinct tidvance upon these; 


[JouKN. Econ. Biol., Dec., 1910, vol. v, No. 4.] 
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must tbercSove. corfess some d\sappo\ntmcnt at Mr. Dunraster's little 

hook. Vl IS distinctly (ccblc, and docs not add anylliinu to what u !■ already 
know. It may serve a useful purpose possiblv, to those who do not w ish 
to possess more than a conversational knowledste of ihe siihj'eet. 

W. !■:. f. 

Duggar, B. M. l•un!t;ons Diseases of I'laiits. I>p. \li s ;;oS, ,'40 lii;s. 
Boston : Ginn and Company, i<)io. 

Professor s I)Ofik will lie t f|iiallv uclriMiie to Krilisli ''tiidrnts 

of nu'colo^y us to those in AnuTiea, for tt trials uf lunnerous disi asi s diu' 
to funi.;'! common t(>I)olli rnnntries. 

'I'he plan of the work is excellent. Altec a careful and eminently 
practical account of ( uUure methods anil teehniuue, anil pin siol.t^ ifal 
relations, we have tin* general aecount of the dilTerent diseasis in 
systematic order, hach disease is ^iven iiiider iis popular name. Inlluwed 
by the scientilic name of the fungus, and references to a few of the leading 
papers on the suljject. Indeed, wherever one Iook>, full acknnu Ii d^^menl 
is j>'iven to the work of other inveslij^ators. In the iliseussien of <aeh 
disease three important considerations haw been kept in viiw, \i/, : 

(i) a description of the |}atholo.uical ( Heels and otlur relations of host 
and parasite: (2) a clear, yet lamcise, account of the life-history of the 
fun^’us; and (3) a brief account of the approved or suj^^evled me ihods of 
the prevention or control. J lie illustrations, whieli are numerous, are all 
very ^ood, and t^really add to the value of the text. In ('onelusion we 
ha\c a host index of the liino'ous diseases desenhed or cited, 

W'c have nothin^’ but the hjolu-si praise for (Ids admirable handbook, 
which is deservintj of a wide rei'ognillon both in the laboratory :ind i'a Id. 

W. 1- . C. 

Ettringham, H. — African Mimetic Bu((« rllics. J’p. 136, 10 cold. pits, anil 
a map. Oxford: The Clarendon IVess, i()io. I’rice tjs. Od. 

The author of this intcrestini^ work slates llial lie has endi avoured to 
compile into one volume lh(i information ('ontained in many publications 
together with dra\vin^’‘s of sjK-cimens Iroin several ('olleetions, and it is 
hoped that others mav find in (he result, inaliTials ol somi; interest and a 
basis for further research. 

Ihcrc is a valuable introduction, in which ihi- autiior ^ives a ejeneral 
account of animal coloration and mimicry, and disi'usses the views ol oilier 
workers; this is followed bv descriptions of mimetic associations in Afrliatn 
Rhopalacera ; a chapter is devoted to objections w hich have been raised to 
the theories of mimicry, and the evidence on wliich such theories are 
based ; another to the consideration of the evidence that some hiitterllies 
are more palatable than others; and a final one. to the evidence that butter- 
dies are preyed upon by birds. 'I'lie work concludes with a brief review of 
^mmeral conclusions, bibliot^raphy, and a j^ood index. 



'Ihe ten coloured plut<'s arc lui the whole ^ood, hu1 it is a thousand 
pities that they were not printed on white paper. Plate 3 is perhaps the 
worst, spoilt piirelv bv the background. 

W. E. C. 

Lafar, Franz. Teclinieal Mycology; the Utilization of Micro-organisms 
in the Arts and Manufaclurs. lVanslat(;d by Charles P, C. 
Salter. \’ol. ii, pt. ii, pp. lx + 192-748, 50 figs. London : Charles 
(iriflin and Co., (dd., 1910. Price 18s. nel. 

'I'he previous parts of Mr. Salter’s translation of Dr. Lafar's well 
known work liave been before the public for some time, and we welcome 
the second part of volume ii, thus concluding the work. 

'I he jjri'senl pari is i specially interesting, trcaiing as it dues of Yeast 
Nutrition and ^'easl Culture at consideral)le length. 

Dr. Kldcker desciibes the life-history and variability of the 
Sacciiaromycetes, and the classification of the family and Schizosac- 
charoinycelaceae. I he morphology and classification of certain technicallv 
importiint higher .Xscomyedes and allied forms, and the chemical activitv 
of the .Aspcrgillaceac are treated of by Dr. Carl Wchmer. 'I'he general 
rnarphology, physiology, and classification of technically important bud- 
ding fungi of the group “ Fungi Imp<Tferli,” are dealt with by Dr. H. 
Will, Dr. R. Meissner, Dr. II. Muller-'l'liurgau, and Dr. H. Wichmann ; 
whilst the enzymes and enzyme actions of yeast arc ably descriljed by Dr. 
R. Rapp, Dr. 13 au, Dr. Hahn, and tli-e author. 

There is an excellent Bibliography and index. 

To brewers, distillers, analyisis, pharmacists, and technical and 
agricultural chemists, there is a wealth of information of the greatest 
practical value, and it is such that will welcome and appreciate a standard 
modern text-book on this all-important subject. 

McAlpine, I).— The Smuts ol .\uslralia: their Structure, Life-historv. 
Treatment, and Classification. Pp. vii h- 285, 57 pits, and 0 figs, 
Melbourne : Department of Agriculture, Victoria, 1910. 

riiis is a companion volume to the author’s work on the Rusts oj 
Ausiraliii, the two volumes forming a notable conlribution to mycological 
literature. 

The mode of treatment is similar to that previously followed : the first 
part treats of the general subject of smuts, the second and third with the 
life-histories and treatment of those attacking cereals and grasses, these' 
are followi-d by an account of the field experiments carried out during 1909, 
the fifth and final part dealing with tlie classification andl technical descrip- 
tions. useful bibliography, host index, and general index complete a 
most satisfactory volume. 

'I he thoroughness with which the author has dealt with his subject, in 
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SO clcnr and comprehrnsivo a manner, and the aeeuraev and fulness of 
detail, with a wealth of illustration, make this volume a most ^aUiahle 
contribution to the subject, which cannot fail to meet with the same natter- 
ing reception extended to its companion. 

W. E. C. 

Pycraft, W. P. — A History of Itirds. With an Intrinluetion In Sir 

l.ankcstcr. Pp. xxxi -!- 45S, 47 pits, ami 50 hgs. lauidon : 
Methuen and Co.. 1910. Priee los. od. net. 

During the past f<‘W years we hav(' had nunienius wenks pnri'iorting 
to treat of bird-life, in most of which we have lu-en surprised al llie lillle 
information tlnn' contained and the total absence <'f first-hand knonled^^e. 
The work before us is of a very dilTerenl nature. As .Sir Kav landvesler 
states in bis introduction, it does “ not start with a scluune of elassifuailion 
and then take up (he groups one bv one,” but generally illseusses lh<’ 
numerous phenomena which m.akc the studv of bird-life so fasidnating. 
Thus we have first a general intnHluctmn pointing nut the g<'ni'r:il 
characters of struclure. followed by two chapters on l!u‘ plivlogenv. and 
others on geographical (listnhntlon, the ri lalions of Iiirds to the seasons, 
migration, the ndations of birds to plants and animals, peeiiliar inter- 
relations, and tiu' relatimi of the sexes, 'flic suhje< t of nests, i ggs, <'are 
of offspring and nestlings are dealt with at cmisiderahlt lenglli. \'ariation 
acquired characters, natural and .arlilieial seleetion, adajUions and con- 
vergence of form are all very fully discuss(d. 

Information on such points as the origin <il lUsts, lood-storing, 
parasitic birds, causes of migration, interbreeiling, weapons, isolation and 
its signitieaiiee, inlluence of food on colour, and a Imst ol other facts, inake 
Mr. I’veraft’s work a most valuable and a complete epitome of bird-life. 
The illustrations arc excellent. In short, it is by far the best work on birds 
we have, and one we have stood in ne<al of lor some time past. 


w. ]■:. c. 
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ANXL AI, .MIAri'IXC, July 6-8, 1910. 

W’kdnesdav, Jri.v 6tii, hjio. 

'i'hc X'iiilli .Niinu.'il Mui-liii^r wis liukl in ihc Beyer Buildinjr.s 
uf lhi‘ I jiiveisil Ilf Miinelieiiler. 

I’riife.s.sor ,S. J. llicL.snn, F'.R.S., oecupieil llie rluiir, and on 
behalf of the L’niverMly of .Mtinclie.sler olTered ;i welcome to tlie 
A.s.socitttion. 

'I'he minutes of tiie previous meetini,' were retid, eunlirmed, and 
sifined. 

The following; gentlemen were elected members of the Associa- 
tion ; S. J. Hickson, I'.R.S., T. (i. B. Oslxirn, B.Sc., Theodore 
Keltic, n..Sc., and B. S.-iumlers, B.Sc. 

.Mr. Collinge reatl the following .\nntial Report. 

FIFTH ANNUAL REPORT. 

In ])resenting their riflh .Annual Report (covering the period 
from jtilv, 1909, to Jtilv, 1910), your Council tire itletised to report 
a continuetl stetulv growth in the numerical strength of the 
Association . 

d'he total number of members of all classes on June jOtli, 1910, 
w as 1 18, ntmiely : — 

Ilonorarv ... ... ... ... 8 

Ordinarv ... ... ... . . 98 

Associate ... ... ... ... 12 

1 18 


There are ahso four candidates awaiting election. 


[JouRN. Ecox. Biol., Dec,. 1910, vol. v, No. 4.] 
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A siu'Cessfiil niiTlinfj was hi-kl al llu‘ L'nivcrsilv of O.xforci on 
July ijtli, 14th, aiul 15111, U)Oi). 

The tolal rircipls up lo Juno 501I1, igio, aniiiunUTl 10 
/,'i()p iSs. 5 lI., wliil.st illy liilal y\pyuililiiiy lor ihy same pyrioil 
anuuintyLl to .^,55 8s. (k 1 ., Ii'avint; a balamy in illy liaiuls ot illy 1 Ion. 
I'ryasnryr (it 11.5 Kjs. lul. 

Tliyry is al.sii a balanyy ol ^.47 ’s. ’.d. day lor outslaiulina 
sub.scriptions. 

In aiTordanry w Till Law 12, lliy ('onnril noniinalyd die lollowint; 
as Oftiyyrs ol ihy .Xssoyiation lor iliy year 1010 lo 0)1 1 . No lurlliyr 
nominalions hayint; been rivciyyd ibcsc wcry pnl lo Ihy niyylinii and 
dcflart'd ylyiiyd. 

I’rcsidcnl : 

1 ’k()H-;ss(.ik (iKip. U. (.'Aiii'i;\Ti;i(. ILSr.. l-'.If.S. 

Prdi-kssiiu J. B. I'akmki;. l).,Sy. (Oxonf, ILK-S. 

Sin I’athkk Ma\so\, K.C.M.Ii., I.L.l).. M.l)., IMn.S. 

I’ROFKssdn Ci. 11 . I'. XniAi.i.. .\l.l)., Srd).. b'.R.S. 

Professor I',. B. Poit.ton, D.Sc., I■'.1\.S. 

Professor Rosai. II Ross, (.'.B., b'.R.C.S., I-.R.S. 

('nuncil: 

Professor Peri v (inooM. D.So,, l■■.L.S. 

R. Stfavart Mai Don. All., .\l..\., D.Si F.R.S.I-.. 

b'RAxns 11 . .\. .\ 1 arsiiai.i., D.Si., I■■.R.S.I•.. 

Rokfrt Xewsteaii, M.,Sy., .\.L.S., IMPS. 

.\. If. Shii’lev, M..\., I loll. l)..Sy., I'.R.S. 

Herhert Sto.m;, I-M-.S, 

Fraser .Story, l''.R.S,lf. 

C'EI 11, W'ARBI RTON, .\l 

Hull. Tri’iisurcr: 

R. T. Leii'er, M.B., 3 h.!)., ILZ.S, 

Hon. .Secrfhirics : 

Waiter If. (.'oeeinoe. .M.Sc.. [•M..S., IMv.S. 

W. Ci. F'reeman, B..Sy., .X.R.C'.S., l-.L.S. 

Prufyssor (Ico. H. Carm-nlyr took iby chair on his ylyclion as 
President. 
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’I'lic followiii},' allcralions in llic Laws were then read. 

In accordance willi Law i<S, the (.'ouncil propose the fulkiwiiii; 
.■dlcralions in the Laws; — 

l.aw 10 . “ I'liree sindl form a i|iioruni at all meetings " (instead 

ol live, as at present). 

Law 12 . In place of “three \'ice-Presidenls, ” read “three or 
more \ ice- 1 ’ resi de n t s . ” 

Law i8. Par. (i) The omission of the words “ and he read and 
lie on the table at a (leneral Meeting to enable 
Notice of .\mendmenls to he pven.” 

No amendments havinc; been received the proposition was put 
to the mcelinn and declared carried. 

The President delivered his Presidential .Xtldres-s entitled 
“ Biolof^y — Pure and .Applied.” 

BIOLOGY-PURE AND APPLIED. 

Bv 

Professor GEORGE M. C.AKPEN’TER, BSc., M.R.T.A. 

In assuming (he Presideiicv of this .Association, I wish in the first 
place to express mv heartv lhanhs to mv colleairues fur the 
tinexpecled and undeserved honour which they have done me in 
cnlliny^ me to the office. The diffidenc(‘ that 1 felt when 1 received 
the invitation of the Conncil returns now that 1 find mvself face to 
face with this ninth Aleefinc; of the Association, and step into the 
place vacated hv our friend Dr. .A. L. .Shiplev, who for the past four 
years has filled with such .ibilitv, distinction, and enthusiasm, the 
presidential chair, Alv colleagues will testifv that T use no words of 
flattery when T sav that Dr. Shiplev has so disrhar<;ed his duties ns 
to set before his successor a high standard of achievement. 'I'lie 
excellence of the outgoing is the difficullv of the incoming ])resident. 
A ct all the more on the account of mv difficulties do 1 relv on the 
Nvmpathetic help and support of mv colleagues, whont I can promise 
that at least I will do mv best. 

•Some friends at home to whom I have confided the news of the 
honour to he conferred on me here at Manchester ent|uircd with some 
interest as to the nature of tho.se special biologists who describe 
themselves as “economic." Did the name, thev asked, imply that 
these votaries of the .science of life abjure fir.st-class travel and expen- 
sive hotels? 1 replied that biologists generallv follow a pursuit 
which, however faseinating, does not bring to their poekets surh 
extensive material gains as justifv lavish expenditure, and that anv 
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biolof;isl dot's well lo practise ecoiiomv, especially if he support .1 
family. 'I'lieii I pmceetled to a linguistic discussion on the tlilTeivnce 
hetween the words “economical” and “economic,” which, 1 trust, 
left my friends in possession ol a cletir ideti of the tiims of our 
Association. 

This discussion leil me lo think over the relation hetween the 
economic and the more general aspects of hiolog v, and 1 ha\ e become 
so hold as t<i oiler to mv colletigties a lew remtirks on this w iilc and 
possibly well-worn subject rather than lo review ttnv special line of 
en(|uiry in our .science. The very existence of our Association, and 
the success that it has achieved, bear witness lo the aih.inlage of 
organization timong those biologists whose work deals largely with 
economic problems. .\l the stiine time the names of our supporlers, 
the standard of the papers retid at our meetings, or puhlishi'd In our 
Jottrntil, remind us Ihtil the tubtinccmeni of science is our aim, as it 
is the aim of those biologists who tire not s]ieci;illy inleresli'd in 
economic questions. 1 rcjoici' in the wank of our .\ssocialion hec.'uise 
it brings home to us the inspiring thought ihtit there is no hard-drawn 
frontier line between what is (tilled “applied” or “economic,” and 
what is called “ pure” science. .\re we not all students of the one 
great fasciiuiting and mvsterious science of lileV 

Our .\ssocialion does well to uphoUl this principle, because there 
still lingers much of llmt sectarian spirit which has ulteti maned the 
work tind the ninlnal relations ot dillereiu sets ol scientific men. 
This spirit, on tiie one hand, is embodied in the well-known though 
pussiblv apocryphal toast : ” Here’s to the laics! st ieillihc discovery, 
and inav it never do ti ijennrworth ot good to anybody,” or in the 
saving of one of the gretit men of my city that a I niversity is 
esst nliallv a place for the etiltivalion ol useless knowledge, l.nder 
such sayings Inrks the assumption that n.sele.ss knowletlge mnst be 
"purer” than knowledge which can beneft mtinkind, and mnst 
confer on its followers ;i eerlain dislinetioil and dignity which is 
altogether wtinling in those who.se wairk leads to results of defnite 
ulilit}'. But the workers in eeonomic, science show, on their side, 
the same int(jlerant .spirit when they refu.se to undertake themselves 
and discourage others from undertaking, re.search that will not lead 
obviously to some material gain. It will be our part to cultivate that 
truly eatholie spirit which recognizes the whole field of science 
“ pure ” and “ apjjlied ” as one. It is convenient to bate a society 
of economic biologists. It is conrenient also to have societies ol 
mycologists or entomologists, but the naturalisL with a comprehensive 
general ttuflook will make the best special student of moulds or 
midges. And that economic biologist is the best equipped w'ho 
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realizes most rlearlv that his researches, even if “useful," tend to 
advani'e kni)\vledf,'e, and that anv path of enf|uirv apparentlv the 
most " useless " mav lead to results of lii<;h economic value. He 
reluses to call his pursuits “common and unclean," becau.se thev 
have a practical bearing' on the work of the physician or the farmer. 
But he recoj^miz.es that };ain for him.self or others t^ives poor inspira- 
tion for research; pressinjj; sleadilv on in pursuit of truth, he trusts 
that in due time the material benelil will he added, and his faith 
is not disappointed. 

It m.av serve as a corrective to the sectarian spirit, and as an 
encouraf^iiif,;' introduction to our meeliiij,', if we recall a few instances, 
amoiic many that mi^dil be cited, of the mutual indebtedness between 
“pure" iiud "economic" hiolof;y. How often has the academic 
worker opened U]) some line of research tiuit has afterwards proved 
most fruitful to the leaders of induslrv. How often, loo, have 
investitrations, primarily undertaken with an economic object, led to 
results of surpassing interest and importance to the students of pure 
science. 

In the history of huttian thought we cannot doubt that biology 
appealed to man first of all a.s an applied science. Primitive, 
barbarous, and often civilized men ap])ro;icb zoologv from the stand- 
point of the hunter or the fisher, studv roinparalive anatomy as an 
aid to surgerv, and become gardeners or herbalists long before they 
become botanists, 'fben the living creattires appeal to their human 
exploiters, as worthy of studv in them.selves, and from such .studies 
men learn fticts that enable ibeni to make an increasingly profitable 
use of the animals and plants flourishing around them. 

In no braneh of biology has oiir knowledge been mure remark- 
ablv increased in recent years than among those Protozoa that are 
|)arasitic in the blootl-eorpnseles and plasma of vertebrates — the 
Sporozoan Haemosporidia and the IPiemollageUata — and no better 
example could perhaps be afforded, than bv the studv of this group, 
of the marvellous results — fruitful equally in the advance of human 
science, the relief of •human .suffering, and the saving of human life 
— that har e been brought about bv researches carried on, some with, 
and others without special reference to considerations of definite 
utility. I.et us re\ ie\v in briefest outline the story of these researches. 
Mayer and Gruby had described before 1850 the 'frypanusoma of 
the frog; Lankester in 1871 discovered the first-known Haemos- 
poriclian, Drepanidiiim, in the blood of the .same animal. What 
discoveries could he imagined promising less practical benefit to 
mankind than the determination of such minute and obscure Protozoa 
111 the cold-blooded martyr of the zoological laboratory? Yet the 
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next stage in the liistorv of sporozoan research was ihe recognition 
(in 1882) ity I.averan ot the malarial parasiti* in the human hloorl, 
though he erroneously believed it to he a plant, and it was left to 
.Metehnikolf to elucidate its true sporoz.oan aOiniiies. Meanwhile, 
Danilewsky had, by his researches on the lilood of birds, 
demonstrated that warm-blooded vertebrates might be hosts of 
Trvpanosomes. Then the interest of research into these parasitic 
Protozoa became mainly medical. The hypothesis that the malarial 
parasites were conveved from one vertebrate host to another hv means 
of a blood-sucking tirthropod such as a gnat or tick, was before the 
end of the last eenttiry establisherl bevond ilisptite by llie brilliant 
kibotirs of Ross and his followers. The woiuierfnl lile-hislory oi 
the tvpical 1 laemosporidia, the asexual tlssion in tlie lilood ot the 
vertebrate tilterntditig with sexual repnidiiction ;uul suhseiinent 
sporulatioii, in the bodv of the gnat, was marie know n to an admiring 
world, and in the rlitcidation of this life-hi.slory the comparatire 
studv of huintin and birri-liannting parasites plaverl ,an imiiortanl anri 
indispensable |)art. Reverting to the llagellale |iarasites, we 
retneniber how Bruce in i.Sijj showed that the tireaded .\lrican 
horse anrl cattle disease is due to a Trypanosome, ot 
which the I'setse llv ((Ilossinia) acts as a host ttlternately with 
the affected mamnitd, and how suhse(|uent!y a number ol eager 
workers have describetl haemollagellates in in.'iny species of all Ihe 
great vertebrate classes. Of supreme interest among these, is the 
Trypanosome whose passage from the hitman bloorl-slreain into the 
cerebrospi nal car ities causes the terrible sleeping-sit kness of I ropicai 

Africa. 

The.se facts are .so familiar that it may seem needless to call 
tillention to them again before this .\ssocialion. But I wish to dwell 
upon the thought that the.se later researches, carrietl out largely by 
plir siciaiis and surgeons with the direct object ot combating disease, 
have led to re.sulls of surpassing interest to Ihe philosophictd 
naturalist. The e.xisleiice of various complex ada])lalions for 
parasitism in two hosts, with a correspondingly complex lile-cyile 
among minute unicellular organi.siiis, has opened tip far-reaehing 
problems in cla.ssihcation and phylogeiiy. lit the.se life-cyeles we 
find typical sexual reproduction, previnuslv unknown among the 
Protozoa, but now throw iitg a suggestive liglit on the probable origin 
of the germ-cells among the higher aiiiiiials. And aeeording to the 
observations of .Seliandinr, on the blood-parasites of owls, biologists 
are confronted with the possibility of a close relationship of Ihe 
Flagellata w ith tile Sporozua on the one hand, and w ith Spiroehaet- 
like organisms on the other. All these fascinating problems, 
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wilh the aclivitii-s of lliat increasing; and ardent band of 
" |)r(ilozoiiliij;ists " who .strive to solve llicm, have been made possible 
In (be work of a };rmip of inve.stij;ators whose primarv object was 
to alleviate tliir diseases of man and his domestic animals, blit who 
brouoiU the strictest scientilic. methods to their task, and who were 
not afraid of pursuing any path of research which promised to lead 
them to new facts. 

'File development of I’rotozoologv, then, has been immen.se dur- 
ing the last llfleen years. .\nd along with it has advanced another 
branch of zoology to which I may now direct yotir attention with the 
felling that I am passing to ground to mvself more appropriate and 
more fatiiiliar. Some of the glamour that surrounds 'I'rvpano.soma 
and Ibilleridium htis jitissed to the 'Fsel.se and the gnat that harbour 
them, title! the formerly unsuspected pathological importance 
of the blood-sucking Dipfera and .Acarina has led to 

increased interest in entomology among phy.sicians and that 

large section of intelligent persons who tire eager for livgienic 
progress. Here, again, the economic importance of the 

organisms has had a stimiiltiling and beneficial effect on 

their .scientific study. Our members are not likely to forget the 
admirable tuotmgraph on the ("nlicidae of the world which students 
owe to our first president- 1'. \’. 'I'henlKild. It is doubtful if that 
gritil work would have been underlaken, hut lor the pathologieal 
iiupiiitnnci- shown hv (he work of l\oss and his colleagues, to attach 
to the mosi|uitoes. In such cases, where eeiTain genera and species 
Ilf :i familv ai't as allerntUive hosts of deadlv mien w.rganisms while 
others are harmless, it is obvious that the worker must have at his 
disposal as eomplele a svsiematic knowledge of that family as 
possible ; unless every student be encouraged to w iden our knowledge 
of any speetes of the family, entirely without reference to its 
recognized paliiologictil imporlaiu'e, some fact ot the greatest 
|iathological importance unseen to ns at present, will be lost to us 
in lilt- future. We rejoice to think that the liiitomological 
Research Comnrittee recently appointed by the Colonial OHice, 
largelv, as we know, through the influence of our late president, 
shows, bv its method of work and the nature ot its new ly publi.shed 
bulletin, that its members recognize no bard and fast barrier between 
pure and applied biology. 

But we Iwemietb-cenlury worker.s do well to remember that the 
.same ideals of work in.spired our prederes.sors. Among the pioneers 
of modern entomology in this country during the early part of the 
last century, we have notable examples of the combined study of the 
'■ pure ” and (he “ applied ” .science. John Curtis is remembered 
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not only for his maj;:niliiTMil scries of “ Illustrations in British 
Kntomnlopy,” but also for his classical \\orh on " I'ann Insects.'' 
in which he set forth many original ohsenalions on life-histories. 
John Obaditth Westwooil, that oreat master in srstiTitatic 
entoniolofty, was keenly interested in the econotiiic aspects of the 
science, and rejoiced to publish the results of mik'h wilualile work 
in the papfes of the I'ninU'ni'r.':’ C/inui/clc. Interest in the lifi'- 
histories of insects other than I .epidoptera, lias been largely 
stimulated by the fact that economically harmful insects are 
commonly injurious in the lanal sla^'e; and it often happens that 
the worker who from the economic standpoint is inclined to i iirse 
some destructiye p;rub. remains to admire the details of its stnii ture 
and to maryel at the beaitty of its aclaplaticms. 

Perhaps, I may be allowed to "iye a few instances of the mutual 
independence of pttre and ap|)lied entomolop:y that luiye come within 
mv own ex|rerienre. For sexeral years past 1 haye made a S|iecial 
study of the lowly windless sprinotails or C'ollemhola. To many 
per.sons of the straitly utilitarian type of mind such study iniydit 
well .seem useless in the extreme. Yet eyery year that passes, as 
our secretary has lately shown us, brinys more clearly to liylit the 
part often played by sprinytails .as destnoers of plant-roots. I ho 
most rigidly economic entomoh gist simply cannot allord to neglect 
them, and the enthusiastic admirer of springtails for their own sake 
may lose much if he despise economic work. Ifyeryone knows that 
attempts haee been made to grow tobacco in Ireland during reiamt 
years, and naturally yarions Hibernian pl,'inl-eatin<g insects try their 
mandibles on the .strtinge new crop. I he Itinaeol .Xgriotes llourish 
on the roots of tob.icco seedlings in spring', while the caterpillars of 
Mamestra hrassicni' ;md M. elcmccu delight to eat the lea\es in 
autumn. Two years ago there were sent to me Irom oni of the 
experimental plots seedlings of tobaiT'o. the h-aies coxered with 
specimens of a tiny griw sjiringttiil -<an Isotoma. 1 hat inseit is ,i 
north Furopean species /.svi/nnin Iciti'lht, Reuter, previouslx unknown 
in the British Isles, which might hace remained long enough un- 
known, had not its few and obscure representatiyes been enticed from 
their lurking-places by a new atid (presumablyf plea-ant kind of lood, 
proyided in large quantity, on which they increased and multiplied 
so greatly as to alarm the cultiyator. In such casi's the interest does 
not lie merely in the record of a species tiew to the coiinti x . 1 o the 

thoughtful naturalist they are experiments on a large sc.ale Irom 
which something ran be learnt about the response of organisms to 
their surroundings. And the introdiietion of tobacco into Ireland 
with the showers ol loh.acco-cating inserts which hace in consequence 
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f.'illi'n to my lot, convinces me that over a wide area, during' 
siKTessive years, individuals of the same species respond in the same 
way to a similar stiimiliis. I believe that the widespread appearance 
of some insect or other creature " new ” as an economic pest is alwa\ s 
•an illustration of this pencrat ))rinciple. What uni(|ue opportunities 
then has the economic, worker for studying change of habit under 
changed condition. 

One reason among manv why the Collemhola and their allies 
the 'riivstinura are of such great interest to the zoologist is the 
presence among them of a pair of Jaws — the ma-silhilae of Hansen 
inlermediale in position between mandibles and maxillae. The.se 
maxilhilae are known to be present in a reduced condition in insects 
of several primitive exopterygolc orders- -Dermaptera, Orthoptera, 
Corrodentia- hut their ( xislenec has not bi'eti recognized among the 
higher orders of inserts whose members pass through what Is called 
a connilete Iransfortnation. In tlie sutnmer of ii| 0 <S T received for 
identilieation frotit an Irish larmcr .a number of root-caling bectlc- 
grtihs unknown to me. Tliev were like lamellicorn larvae in build, 
hut witlt the whole cuticle well chitinised, tittcl lliev are ultimately 
proved to belong to the silky ohlong-sliaped beetle VuscUlitx 
ccri'iiuis. .\n examination of the iaws -which the abundance of 
material rendered ))ossihle— showed the presence of mnxillitlae, 
distinct and well-tlcvclopcd in this kirva. 'I'lic imtuense variety in 
Ivpc exhibited bv beetle grubs makes the transfortnation of the 
Coleoptera of high import to the stitdent of in.sectan phyogeny. 
Here we ,s(*e a tiiosi suggestive morphological fact brought to light 
as the hve-product of a simple agricttltural etuptiry. 

.StK It experiences as tlte.se bring home to tts that the w hole field 
Ilf hiologv— pure tiiid applied is one. and that tlie earnest worker 
receives the due reward of his toil now in new knowledge tmd tiiwv 
in m.Tteid.'d henelit for his fellows. Tl'.e ftu'ts of phvlogenetic import 
to which 1 have just referred remind us that the echoes of the Darwin 
('entenarv have not vet died awav, and that the great F.nglisli 
nalurnlist whose niemorv the wdlole scientific world honoured last 
year exhibited in his life-work that union of economic tind theoretic 
interest in biology for which I ple.ad. Need examples be given of 
this commanding view-point occupied hv Darwin? ..Ml .students of 
applied biology are taught the .surpassing economic importance of 
earthworms, and the benefit derived from rro.ss-pollination in plants 
- results at which Darwin arrived through enquiries carried on in 
the purest spirit of scientific research. And what reader of those 
hooks whose evolutionarv ideas have dominated modern biology can 
fail to recognize the debt which Darwin’s tlieoretic work owed to 
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practical facts due to the labours of tlie gardener and the breeder ? 

And, in conclusion, do we not find the in<ist striking illustration 
of our principle in the work of those naturalists who are to-dav ctirrv- 
ing on the Darwinian tradition — in Darwin’s own I'niversitv tnid 
elsewhere — by their investigations of the phenomena of inheritance 
and variation inspired by the long forgotten resetirches of .Mendel - 
them.selves re.searches in which the economic anil theoretic aspects of, 
biologv are finely joined? It may indeed be doubted if till or even 
most of the facts of heredity will ever be explainetl on Moidelitm 
principles, but no student can doubt that by the tipplicalion of these 
principles an increasing flood of light is being thrown on many of 
those facts. And how wonderfully does Mendelitin theory applied 
to agricultural industry help the practical work of the cultii.'itor tind 
the breeder. The farmer has it now within his power to grow corn 
immune to fungoid disease, and to produce at will domeslic tinimals 
showing within well-defined approximation, desired le.'ittires oi cotit- 
colour, build, or horn. Who can put limits to the possihle develop- 
ment of these principles in the future, ;ind their itraclic.'il tipplication 
in the improvement of otir domestic tmimals tind plants? It is ;i 
suggestive fact that the letider ol the l•.ngli,sh school oi Mcndcliiins 
should have resigned a C ambridge chair to lake up the hetidship of ;i 
horticultural station, lor wc helieie th.at in thi* midst of economic, 
work. Prof. Bate.son will find occtision for rcsc.arch, more illuminating 
than before, into the problems of heredity. Here surely we have a 
meeting place for eeonomv tunl theory. I he breedm* knows now tlutt 
“ blue ’’ .Andalusian ftiwisetin ne\er breed true, ttnd tli.at while etittle 
will alwavs breed lute. The biologist— eeonumie or otherwise ■ 
looks, with the eve of a seientilic imagination enlightened by 
tliouglitful evltrlogieal sttidv, and .sees in the germ-eells w lnmee ihosi* 
animals spring the meeting and the sorting of those hidden 
determinants to which their outward appearance is due. ,\nd, wliile 
in the ligl't of this vision, ntanv fads oi liyinidization and reversion 
become explicable to liim, he realizes that " many things :tre hidden 
greater than these.” ^ et he rt‘joici‘S that in his common task, 
which brings help to the workers who toil for the world’s daily bread, 
he is priiileged, so far as mortal man yet may be, to ])enetrate at 
least w ithin tiie confines of that temple w bicb enshrines the mysteries 
of Creative Power. 


Professor F. P. Weiss contributed the results of observations 
on the garden Tropiicolum, .some plants of which bore flowers oi 
different colour at dilTerent seasons of the year. 1 hese and other 
ca.ses of differing flower decoration, c.g., in Anaf^allh arvensis, are 


2A 



PROCEEDINGS OK THE ASSOCIATION. 


182 

iindi-r invi-stijjation to ascertain to wliat detrree tliey are hereditary 
i liaracters, and to which factors the changes arc to be attributed. 

On bi'lialf of Dr. Walter .Malden, Mr. Collinge read his paper 
on Diseases of Bees. 

Dr. R. .Stewart MacDougall, in a most interesting paper, 
eniplitisised the importance in dealing with coleopterou.s enemies of 
trees -of taking- ari'otmt of the length of life pa.s.sed in the various 
stages. 

Mr. Waller K. Collinge described the .structure of the egg of 
the Horse Hot Fly, (iiislri)phihis eqtii (Fahr.), and gave an account 
of his experiments on their method of hatching. 

'riu RsiiAV, July 7111, 1910. 

Profe.s.sor S. J. Hickson retid a paper “ On the place of Fcnnomic 
'/oology in a Modern Universitv,” in which he pointed out how at 
present the demand for trained men capable of dealing with agri- 
cultural and other pests is in excess of the supply, especially in the 
colonies. He outlined a .scheme for .securing to students an efficient 
grounding in general science comhined, hv co-operation with experi- 
ment stations, witli proper practical experience. Stre.ss was laid on 
tile importance of llic fourth year’s work, and the advisability of 
securing, if po.ssihie, training at a central agricultural college or 
experiment station, c.g.. in India or Ceylon, for those destined for 
a tropical career. 

Professor Carpenter gave an account of the life-history of the 
Warble-fly of the Reindeer, Oedcmn^cna tarandi (Linn). 

On behalf of .Mr. (>. <). Sherrard, the President communicated 
a paper “ On a species of Rhabdilis injurious to Cress.” 

.\nother well di.scussed and important topic was the problem of 
wild bird protection, Introduced by Walter F. Collinge, who pointed 
out that under the, restrictions impo.sed by the Wild Birds’ Protection 
Acts some birds had apparently multiplied to an excessive degree. 
He advocated securing definite knowledge as to which birds were 
liarniftil, and taking steps Insecure their diminution, e.g., bv placing 
in scliools specimens of tlx* eggs of such birds, and offering rewards 
for their collection. 'Hie di.scussion brought out prominently the 
difficulty of determining exactly whether certain birds, c.g., the rook, 
were beneficial or harmful in all districts and at all .seasons; and 
practical suggeslion.s, some of which are already being utilised, for 
acquiring tills nece.ssarv knowledge tvere made. 

Mr. W. G. Freeman gave a very full account of ” The Economic 
Importance of the Cambium in Plants.” 
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Dr. R. Stewart MacDoiigall discussed various prolilenis 
suggested by the life-historv of the Sheep Maggot Fiv (Lucilin 
sericata), to which ^[r. Collinge added a number of oliseri atioiis. 

Mr. Joseph Mangan described the parasites of the large larch 
sawfly {Xemalus ^erichsonii) and the progress of the work being 
carried out at Thirlmere. 

It was announced that on the invitation of .Mr. Collinge the 
.'\.ssodation would hold its next meeting at Hirminghani. 

Votes of thanks were pas.sed to Profs. Hickson and ^\'eiss for 
their hospitalitv, and to Mr. Joseph .Mangan for his services as local 
secretary. 

On the invitation of the Council of the Manchester Cniversity. 
the members attended the opening of the IMologicnl Experiment 
I.aboratories at Fallowlield by .Sir Thomas Elliot, of the Iloard of 
Agriculture and Fisheries, which was followed by a garden iiarly. 
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